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(57) ABSTRACT

The transmitting apparatus includes an encoder creating an
encoded content signal by encoding the content, a generator
generating sign language word identification information
corresponding to chronologically-ordered sign language
words appearing in a speech 1n the content, a creating unit
creating control information containing the generated chro-
nologically-ordered sign language word identification infor-
mation, a storage unit storing sign language word 1mages for
displaying a sign language video corresponding to the sign
language words by grouping the sign language word images
into a plurality of modules according to a frequency of
appearance of the sign language words 1n the speech 1n the
content, a multiplexer creating a data stream by combining
the encoded content signal with the control information and
by repeatedly replicating the plurality of modules at a fre-
quency corresponding to the frequency of appearance, and a
transmitter transmitting the created data stream.

17 Claims, 11 Drawing Sheets

(__START RECEPTION PROCESSING )

!

RECEIVE BROADCAST STREAM

521

!

EXTRACT ENCODED CONTENT
SIGNAL FROM BROADCAST
STREAM AND DECODE IT

S23 r
"\-.n-l-...I

SIGN LANGUAGE

\ NO

DISPLAY INSTRUCTED?  /
[VES

EXTRACT DATA SIGNAL
FROM BROADCAST STREAM

| -524

v

SAVE SIGN LANGUAGE WORD
IMAGE GROUP STORED IN
MODULE TC MEMORY

525

!

READ SIGN LANGUAGE WORD

LANGUAGE WORD IDENTIFICATION
INFORMATION TRANSMITTED
AS DSM-CC EVENT MESSAGE

IMAGE (MNG) CORRESPONDING TO SIGNL-526

!

SUPERIMPOSE AND DISPLAY SIGN

LANGUAGE VIDEQ ON CONTENT YIDEOD

527

DISPLAY
CONTENT VIDED

¢




U.S. Patent Apr. 1,2014 Sheet 1 of 11 US 8,688,457 B2

FIG. 1
10

\

11 12 13

BROADCASTING BROADCASTING RECEIVING
APPARATUS NETWORK APPARATUS




U.S. Patent Apr. 1,2014 Sheet 2 of 11 US 8,688,457 B2

\//(

F

(]

FIG. 2




US 8,688,457 B2

Sheet 3 0f 11

Apr. 1, 2014

U.S. Patent

8t

Gt

23

AIVYNOILOIA A4OM

JOVNONVYTNDIS

d3L43ANOD NOILVNGOINI
NOILVOI31LN3AI J3OM
FOVNONYTNOIS

JOVSSIN

INJAT O0-WSd

d3LLINSNVAL

JIXT1dIL 1NN

/E 37NAON

Jd3ZA VNV JHOM

JOVNINVTNOIS

ct

134SN0YVO V1vd

JJANTS

9t JOVINI GHOM

FOVNONVTNOIS

& Ol

43ZINDOVIY
HOJ3dS

pva
43

d3000NS

LE

TVNDIS
INJINOO



U.S. Patent Apr. 1,2014 Sheet 4 of 11 US 8,688,457 B2

NICE TO MEET YOU
NICE TO MEET YOU

Kl
TREE

- SUZU
BELL

=
<C




US 8,688,457 B2

Sheet Sof 11

Apr. 1, 2014

U.S. Patent

78 JHOM
JOVNONVINIIS |FOVNONVT NOIS | FOVNONYTNDIS [JOVNONY 1 NDIS [ FOVAONVTNDIS | FOVIDINV T NOIS

£d JHOM
FOVNONYTNIS[FOVNONYTNOIS [FDOVNONYTNOIS [ FOVNINY T NOIS [ FOVNONVTNDIS | JOVAOINYTNIIS

¢d0HOM
FOVNONY 1 NDIS [FDOVNONYT NOIS | FOVNONYTNOIS [ FOVNONYT NOIS [FOVNONVT NDIS | FDVAOINVT NOIS

L8 JHOM LY JdOM 10 JHOM g JHOM
JOVNONYTNOIS | FDVNONYTNOIS | FOVNONYTNDIS | FOVNONYTNDIS | FOVNONVYTNDIS [ FDVAONV T NOIS
d 3 1NJON v J1NJON v 3TNAOW d 3 1NJON v 3 1NJON

13SNO¥YD YLVA|13SNOHYI V1VA|13SNOYYD V.LVA[ 13SN0HYO V.LVA[13SNOdVI YLVA| 135M0dVO V1ivd

X WVHO0dd AL

G Old



US 8,688,457 B2

Sheet 6 of 11

Apr. 1,2014

U.S. Patent

=14

il

ose D ( D < O o060 m ( m <
J1NAOW | I1NAONW | I1NAON | ZTNAONW |FTNAON 31NAOW | 31NAOW | ITNAON | ITNAON

A NVHO0dd AL

NO

9 Old

X NVHO0dd AL



U.S. Patent Apr. 1,2014 Sheet 7 of 11 US 8,688,457 B2

FIG. 7

START TRANSMISSION PROCESSING
OBTAIN CONTENT SIGNAL S

CONVERT AUDIO SIGNAL IN CONTENT o2
SIGNAL INTO CHARACTER STRING
BY SPEECH RECOGNITION

ANALYZE AND DECOMPOSE CHARACTER S3
STRING RESULTING FROM SPEECH
RECOGNITION INTO SIGN LANGUAGE WORDS

CREATE DSM-CC EVENT MESSAGE BY
CONVERTING EACH SIGN LANGUAGE
WORD INTO SIGN LANGUAGE WORD

IDENTIFICATION INFORMATION

o4

MULTIPLEX AND TRANSMIT CONTENT SIGNAL, |~S5
MODULARIZED SIGN LANGUAGE WORD
IMAGE GROUP, AND DSM-CC EVENT MESSAGE

END



US 8,688,457 B2

Sheet 8 of 11

Apr. 1, 2014

U.S. Patent

8t

LINM LOANT NOILYWHOANI
NOILYOI4IINEA]
UHOM FOVNONYTNOIS

JOVSSdN
IN4A3 D0-WSA

¢4

d311IANSNVHL daX3 1dIL 1NN

A9 I1NAON
T3SNOYYD V1Va

Y3IAN3S
ot JOVINI AHOM

FOVNONYTNOIS

8 Ol

JOLINOW

LG

d3000ON3

L€

TYNDIS
INJINOD



U.S. Patent Apr. 1,2014 Sheet 9 of 11 US 8,688,457 B2

FIG. 9

START TRANSMISSION PROCESSING

OBTAIN CONTENT SIGNAL S11
512
REPRODUCE CONTENT SIGNAL

OPERATOR THAT VIEWS CONTENT 513
RECOGNIZES SIGN LANGUAGE WORDS

CREATE DSM-CC EVENT MESSAGE ON S14
THE BASIS OF OPERATOR INPUT

MULTIPLEX AND TRANSMIT CONTENT SIGNAL, |~S15
MODULARIZED SIGN LANGUAGE WORD
IMAGE GROUP, AND DSM-CC EVENT MESSAGE

END



US 8,688,457 B2

Sheet 10 of 11

Apr. 1, 2014

U.S. Patent

TVNDIS O3dIA

TVNDIS O1dNY

V.

a4 11041NOD

AV 1dS1Q

8.

LIN LNdNI

NOILYY3d0 a3 T104LNOD AJOWEN

Wi L/

¢L

4400940 - MOLVHYAIS - SANOL

O3dIA
L/
a400930

o1any

6.

Ol ©Old

G.

",

TYNDIS
1SVOAv0Oud



U.S. Patent Apr. 1,2014 Sheet 11 of 11 US 8,688,457 B2

FIG. 11

START RECEPTION PROCESSING

RECEIVE BROADCAST STREAM 521

EXTRACT ENCODED CONTENT 522
SIGNAL FROM BROADCAST
STREAM AND DECODE IT

523
SIGN LANGUAGE NO |
DISPLAY INSTRUCTED?

YES
EXTRACT DATA SIGNAL 524
FROM BROADCAST STREAM

SAVE SIGN LANGUAGE WORD 529
IMAGE GROUP STORED IN
MODULE TO MEMORY

READ SIGN LANGUAGE WORD 376
IMAGE (MNG) CORRESPONDING TO SIGN
LANGUAGE WORD IDENTIFICATION
INFORMATION TRANSMITTED
AS DSM-CC EVENT MESSAGE

SUPERIMPOSE AND DISPLAY SIGN S27
LANGUAGE VIDEO ON CONTENT VIDEO

528

DISPLAY
CONTENT VIDEO



US 8,688,457 B2

1

TRANSMITTING APPARATUS,
TRANSMITTING METHOD, RECEIVING
APPARATUS, RECEIVING METHOD,

COMPUTER PROGRAM, AND
BROADCASTING SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a transmitting apparatus,
transmitting method, receiving apparatus, recerving method,
computer program, and broadcasting system, and in particu-
lar to a transmitting apparatus, transmitting method, receiv-
ing apparatus, recerving method, computer program, and
broadcasting system that enable sign language interpretation
to be additionally displayed on a screen of a television or the
like.

2. Description of the Related Art

To help people with hearing difficulties to understand con-
tent of television programs, there have been methods using
captions, sign language interpretation, or the like.

The caption-based method transmits caption data corre-
sponding to aural data, or a speech 1 a television program
using a data broadcasting signal (referred to below as a data
signal) and allows the user of a television set to display or hide
the captions as desired (refer to Japanese Unexamined Patent
Application Publication No. 8-322000, for example).

The sign language interpretation-based method 1s
employed 1 news programs targeted to people with hearing
difficulties as well as campaign programs during elections,
but the programs using sign language interpretation are
extremely outnumbered by the programs using captions.

It1s expected however that, from the viewpoint of universal
access or the like, the use of the sign language interpretation-
based method will be promoted in more television programs
including commercial messages (CMs), hereinafter a pro-
gram 1s also referred to as a content, under the leadership of
the government.

In such a case, 1t would be impractical and ditficult to have
a sign language interpreter attend 1n each content. A video of
the sign language interpreter (referred to below as a sign
language video) would be created separately from the con-
tent.

It 1s expected that the created content and corresponding
sign language video will be broadcast at the same time and
will be displayed simultaneously by the recerving apparatus
(television set, for example), or otherwise will be combined at
the broadcasting station before being broadcast.

SUMMARY OF THE INVENTION

Displaying a content video and corresponding sign lan-
guage video at the same time (for example, picture-in-picture
display) would impose a heavy processing burden on the
receiving apparatus and increase 1ts manufacturing cost.

On the other hand, if the content video and corresponding,
sign language video are combined at the broadcasting station
betfore being broadcast, the reproduced content video will be
partially covered by the sign language video being unneces-
sary for hearing people. Furthermore, since the video of some
contents including movies 1s not permitted to be combined
with another video (in this case, sign language video), 1t 1s
difficult to combine the two videos at the broadcasting station
betfore broadcasting them.

It 1s desirable to broadcast a content video and correspond-
ing sign language video separately from each other and then
combine and display the content video with the correspond-
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2

ing sign language video on the receiving side without 1mpos-
ing a heavy processing burden on the recerving side.

According to an embodiment of the present invention, a
transmitting apparatus configured to transmit a content
includes encoding means for creating an encoded content
signal by encoding the content, generating means for gener-
ating sign language word identification information corre-
sponding to the chronologically-ordered sign language words
appearing 1 a speech in the content, creating means for
creating control information containing the generated chro-
nologically-ordered sign language word 1dentification infor-
mation, storing means for storing sign language word 1mages
for displaying a sign language video corresponding to the
sign language words by grouping the sign language word
images into a plurality of modules according to a frequency of
appearance of the sign language words 1n the speech 1n the
content, multiplexing means for creating a data stream by
combining the encoded content signal with the control infor-
mation and by repeatedly replicating the plurality of modules
at a frequency corresponding to the frequency of appearance;
and transmitting means for transmitting the created data
stream.

The creating means can create a DSM-CC event message
as the control information containing the generated chrono-
logically-ordered sign language word 1dentification informa-
tion. The storing means can store the sign language word
images for displaying the sign language video corresponding
to the sign language words by grouping the sign language
word 1images mto a plurality of DSM-CC data carousel mod-
ules according to the frequency of appearance of the sign
language words 1n the speech in the content.

The generating means can include speech recognizing
means for converting the speech in the content into a character
string through a speech recognition process, detecting means
for detecting the sign language words 1n the character string,
and converting means for converting the detected sign lan-
guage words 1nto sign language word 1dentification informa-
tion.

According to the embodiment of the present invention, the
transmitting apparatus can further include operation input
means operated by an operator viewing the content and rec-
ognizing the sign language words contained in a speech in the
content. The generating means can generate, on the basis of
the operator’s input to the operation mput means, the sign
language word 1dentification mformation corresponding to
the chronologically-ordered sign language words appearing
in the speech 1n the content.

The multiplexing means can replicate the plurality of mod-
ules storing common sign language word images correspond-
ing to sign language words frequently appearing 1n speeches
of different contents for the encoded content signals corre-
sponding to the different contents.

The s1gn language word 1images may be in the MNG, PNG,
or JPEG format.

In the embodiment of the present invention, a transmitting,
method for transmitting a content from the transmaitting appa-
ratus includes the steps of creating an encoded content signal
by encoding the content, generating sign language word 1den-
tification information corresponding to the chronologically-
ordered sign language words appearing 1n a speech 1n the
content, creating control information containing the gener-
ated chronologically-ordered sign language word 1dentifica-
tion information, storing sign language word 1mages for dis-
playing a sign language video corresponding to the sign
language words by grouping the sign language word images
into a plurality of modules according to a frequency of
appearance of the sign language words 1n the speech 1n the
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content, creating a data stream by combining the encoded
content signal with the control information and by repeatedly
replicating the plurality of modules at a frequency corre-
sponding to the frequency of appearance, and transmitting the
created data stream.

In the embodiment of the present invention, a computer
program for controlling the transmitting apparatus config-
ured to transmit a content causes a computer in the transmait-
ting apparatus to execute a process including the steps of
creating an encoded content signal by encoding the content,
generating sign language word identification information
corresponding to the chronologically-ordered sign language
words appearing in a speech in the content, creating control
information containing the generated chronologically-or-
dered sign language word 1dentification information, storing
sign language word 1mages for displaying a sign language
video corresponding to the sign language words by grouping
the sign language word 1images into a plurality of modules
according to a frequency of appearance of the sign language
words 1n the speech 1n the content, creating a data stream by
combining the encoded content signal with the control infor-
mation and by repeatedly replicating the plurality of modules
at a frequency corresponding to the frequency of appearance,
and transmitting the created data stream.

In the embodiment of the present invention, the content 1s
encoded to create an encoded content signal, sign language
word 1dentification information corresponding to the chrono-
logically-ordered sign language words appearing in the
speech 1n the content 1s generated, and control information
containing the generated chronologically-ordered sign lan-
guage word 1dentification information 1s created. In addition,
the sign language word 1mages for displaying the sign lan-
guage video corresponding to the sign language words are

grouped according to the frequency of appearance of the sign
language words 1n the speech in the content and stored 1nto a
plurality of modules, the encoded content signal 1s combined
with the control information, the plurality of modules are
repeatedly replicated at a frequency corresponding to the
frequency of appearance to create a data stream, and the
created data stream 1s transmitted.

According to another embodiment of the present invention,
for recerving a content transmitted from a transmitting appa-
ratus including encoding means for creating an encoded con-
tent signal by encoding the content, generating means for
generating sign language word idenftification information
corresponding to the chronologically-ordered sign language
words appearing 1n a speech 1n the content, creating means for
creating control information containing the generated chro-
nologically-ordered sign language word 1dentification infor-
mation, storing means for storing sign language word images
for displaying a sign language video corresponding to the
sign language words by grouping the sign language word
images into a plurality of modules according to a frequency of
appearance of the sign language words 1n the speech 1n the
content, multiplexing means for creating a data stream by
combining the encoded content signal with the control infor-
mation and by repeatedly replicating the plurality of modules
at a frequency corresponding to the frequency of appearance,
and transmitting means for transmitting the created data
stream, a recerving apparatus includes receiving means for
receiving the data stream transmitted from the transmitting,
apparatus, separating means for separating the recerved data
stream 1nto the encoded content signal, the control informa-
tion, and the plurality of modules, decoding means for repro-
ducing video and audio signals of the content by decoding the
encoded content signal separated from the data stream, hold-
ing means for holding the sign language word 1mages for
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4

displaying the video corresponding to the sign language
words stored 1n the plurality of modules separated from the
data stream, reading means for reading out of the sign lan-
guage word images being held the sign language word images
corresponding to the chronologically-ordered sign language
word 1dentification information contained in the control
information separated from the data stream, and display con-
trolling means for superimposing the sign language video
based onthe read sign language word images on the displayed
content video based on the video signal of the reproduced
content.

According to the embodiment of the present invention, for
receiving a content transmitted from a transmitting apparatus
including encoding means for creating an encoded content
signal by encoding the content, generating means for gener-
ating sign language word identification imnformation corre-
sponding to the chronologically-ordered sign language words
appearing 1 a speech in the content, creating means for
creating control information containing the generated chro-
nologically-ordered sign language word 1dentification infor-
mation, storing means for storing sign language word 1mages
for displaying a sign language video corresponding to the
sign language words by grouping the sign language word
images 1nto a plurality of modules according to a frequency of
appearance of the sign language words 1n the speech 1n the
content, multiplexing means for creating a data stream by
combining the encoded content signal with the control infor-
mation and by repeatedly replicating the plurality of modules
at a frequency corresponding to the frequency of appearance,
and transmitting means for transmitting the created data
stream, a receiving method of the receiving apparatus
includes the steps of receiving the data stream transmaitted
from the transmitting apparatus, separating the received data
stream 1nto the encoded content signal, the control informa-
tion, and the plurality of modules, reproducing video and
audio signals of the content by decoding the encoded content
signal separated from the data stream, holding the sign lan-
guage word 1images for displaying the video corresponding to
the sign language words stored in the plurality of modules
separated from the data stream, reading out of the sign lan-
guage word images being held the sign language word images
corresponding to the chronologically-ordered sign language
word 1dentification information contained in the control
information separated from the data stream, and superimpos-
ing the sign language video based on the read sign language
word 1mages on the displayed content video based on the
video signal of the reproduced content.

According to the embodiment of the present invention, for
receiving a content transmitted from a transmaitting apparatus
including encoding means for creating an encoded content
signal by encoding the content, generating means for gener-
ating sign language word identification information corre-
sponding to the chronologically-ordered sign language words
appearing in a speech in the content, creating means for
creating control information containing the generated chro-
nologically-ordered sign language word identification infor-
mation, storing means for storing sign language word images
for displaying a sign language video corresponding to the
sign language words by grouping the sign language word
images 1nto a plurality of modules according to a frequency of
appearance of the sign language words 1n the speech 1n the
content, multiplexing means for creating a data stream by
combining the encoded content signal with the control infor-
mation and by repeatedly replicating the plurality of modules
at a frequency corresponding to the frequency of appearance,
and transmitting means for transmitting the created data
stream, a computer program for controlling the receiving
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apparatus causes a computer in the receirving apparatus to
execute a process including the steps of receiving the data
stream transmitted from the transmitting apparatus, separat-
ing the recerved data stream 1nto the encoded content signal,
the control information, and the plurality of modules, repro-
ducing video and audio signals of the content by decoding the
encoded content signal separated from the data stream, hold-
ing sign language word images for displaying the video cor-
responding to the sign language words stored in the plurality
of modules separated from the data stream, reading out of the
sign language word images being held the sign language word
images corresponding to the chronologically-ordered sign
language word i1dentification information contained in the
control mmformation separated from the data stream, and
superimposing the sign language video based on the read sign
language word 1images on the displayed content video based
on the video signal of the reproduced content.

According to the embodiment of the present invention, the
data stream transmitted by the transmitting apparatus 1is
received and separated 1nto an encoded content signal, con-
trol information, and plurality of modules. The encoded con-
tent signal 1s decoded and thus the video and audio signals of
the content are reproduced, the sign language word 1mages
tor displaying the video corresponding to the sign language
words stored 1n the plurality of modules are held, the sign
language word 1mage corresponding to the chronologically-
ordered sign language word identification imformation con-
tained 1n the control information 1s read out of the sign lan-
guage word images being held, the sign language video based
on the read sign language word images 1s superimposed on
the displayed content video based on the reproduced content
video signal.

According to still another embodiment of the present
invention, a broadcasting system includes a transmitting
apparatus configured to transmit a content and a receiving
apparatus configured to recerve the transmitted content. The
transmitting apparatus includes encoding means for creating,
an encoded content signal by encoding the content, generat-
ing means for generating sign language word 1dentification
information corresponding to the chronologically-ordered
sign language words appearing in a speech 1n the content,
creating means for creating control information containing
the generated chronologically-ordered sign language word
identification information, storing means for storing sign lan-
guage word 1mages for displaying a sign language video
corresponding to the sign language words by grouping the
sign language word images mto a plurality of modules
according to a frequency of appearance of the sign language
words 1n the speech 1n the content, multiplexing means for
creating a data stream by combining the encoded content
signal with the control information and by repeatedly repli-
cating the plurality of modules at a frequency corresponding
to the frequency of appearance, and transmitting means for
transmitting the created data stream. The receiving apparatus
includes recetving means for receirving the data stream trans-
mitted from the transmitting apparatus, separating means for
separating the received data stream into the encoded content
signal, the control information, and the plurality of modules,
decoding means for reproducing video and audio signals of
the content by decoding the encoded content signal separated
from the data stream, holding means for holding sign lan-
guage word images for displaying the video corresponding to
the sign language words stored in the plurality of modules
separated from the data stream, reading means for reading out
of the sign language word 1mages being held the sign lan-
guage word 1mages corresponding to the chronologically-
ordered sign language word identification information con-
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6

tained in the control mformation separated from the data
stream, and display controlling means for superimposing the
sign language video based on the read sign language word
images on the displayed content video based on the repro-
duced content video signal.

According to the embodiment of the present invention, the
transmitting apparatus creates an encoded content signal by
encoding a content, generates sign language word 1dentifica-
tion information corresponding to the chronologically-or-
dered sign language words appearing in a speech 1n the con-
tent, and creates control information containing the generated
chronologically-ordered sign language word identification
information. The sign language word 1mages for displaying
the sign language video corresponding to the sign language
words are grouped and stored into a plurality of modules
according to the frequency of appearance of the sign language
words 1n the speech 1n the content, the encoded content signal
1s combined with the control information, the plurality of
modules are repeatedly replicated at a frequency correspond-
ing to the frequency of appearance to create a data stream, and
the created data stream 1s transmitted. The receiving appara-
tus 1n turn recetves the data stream transmitted from the
transmitting apparatus and separates the recerved data stream
into the encoded content signal, the control information, and
the plurality of modules. The encoded content signal 1s
decoded and thus the video signal and audio signal of the
content are reproduced, the sign language word images for
displaying the video corresponding to the sign language
words stored 1n the plurality of modules are held, the sign
language word 1images corresponding to the chronologically-
ordered sign language word 1dentification information con-
tamned in the control information are read out of the sign
language word images being held, the sign language video
based on the read sign language word 1image 1s superimposed
on the displayed content video based on the reproduced con-
tent video signal.

According to the embodiment described first, the control
information and the sign language word 1mages for display-
ing the sign language video corresponding to the content can
be transmitted without being combined with each other.

According to the embodiment described second, the user
can combine and simultaneously display the sign language
video with the content video as desired.

According to the embodiment described third, the receiv-
ing apparatus can combine and display the sign language
video with the corresponding content video, if the user of the
receiving apparatus so desires, on the basis of the control
information and the sign language word images for display-
ing the sign language video broadcast without being com-
bined with the corresponding content video.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing an exemplary configu-
ration of the broadcasting system according to an embodi-
ment of the present invention;

FIG. 2 1llustrates an example of a displayed sign language
video combined with a content video:

FIG. 3 15 a block diagram showing a first exemplary con-
figuration of the transmitting apparatus;

FIGS. 4A to 4C illustrate a process for obtaining sign
language word 1dentification information from a speech;

FIG. 5 1llustrates an exemplary configuration of data car-
ousel modules;

FIG. 6 illustrates an exemplary transmission sequence of
data carousel modules:
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FIG. 7 1s a flowchart illustrating a transmission process
carried out by the transmitting apparatus 1n the first exem-
plary configuration;

FIG. 8 1s a block diagram showing a second exemplary
configuration of the transmitting apparatus;

FIG. 9 1s a flowchart illustrating a transmission process
carried out by the transmitting apparatus in the second exem-
plary configuration;

FI1G. 10 1s a block diagram showing an exemplary configu-
ration of the receving apparatus; and

FI1G. 11 1s a flowchart 1llustrating a reception process car-
ried out by the recerving apparatus.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The best mode (referred to below as embodiment) for

carrying out the invention will now be described 1n detail with
reference to the accompanying drawings.

1. Embodiments

| Exemplary Configuration of Broadcasting System ]

FI1G. 1 1llustrates an exemplary configuration of the broad-
casting system according to an embodiment of the present
invention. The broadcasting system 10 1includes a broadcast-
ing apparatus 11 for broadcasting contents through a broad-
casting network 12, and arecerving apparatus 13 for receiving
the contents broadcast through the broadcasting network 12.

The broadcasting apparatus 11 1s, for example, an appara-
tus provided 1n a television broadcasting station. The broad-
casting apparatus 11 creates a broadcast stream by combining
video and audio signals (referred to below as a content signal)
ol a content (such as a television program and CM) with a
signal for displaying a sign language video corresponding to
the content and broadcasts the created broadcast stream
through the broadcasting network 12.

Examples of the broadcasting network 12 include terres-
trial broadcasting networks, satellite broadcasting networks,
CATYV networks, and data communication networks repre-
sented by the Internet.

The receiving apparatus 13 receives the broadcast stream
broadcast through the broadcasting network 12 and extracts
and reproduces the content signal from the broadcast stream
to obtain the video and the speech. The recerving apparatus 13
also extracts the signal for displaying the sign language video
corresponding to the content from the broadcast stream and
generates the sign language video.

The recerving apparatus 13 superimposes the sign lan-
guage video 22 on the content video 21 at a predetermined
position as shown in FI1G. 2 and outputs the combined images,
together with the speech, to a monitor (not shown, television
set, for example) at the subsequent stage.

The receiving apparatus 13 may be built 1n a television set
or a video recorder, for example.
|First Exemplary Configuration of Broadcasting Apparatus]

FIG. 3 illustrates the first exemplary configuration of the
broadcasting apparatus 11. The broadcasting apparatus 11 in
the first exemplary configuration includes an encoder 31,
speech recognizer 32, sign language word analyzer 33, sign
language word 1dentification information converter 34, sign
language word dictionary 35, sign language word image
sender 36, multiplexer 37, and transmitter 38.

The encoder 31 encodes an input content signal (video and
audio signals ol a content) according to a predetermined
encoding scheme and outputs the encoded content signal to
the multiplexer 37.
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The speech recognmizer 32 carries out a speech recognition
process on the audio signal of the input content signal and
outputs the resulting character string as in FIG. 4 A to the sign
language word analyzer 33.

The sign language word analyzer 33 analyzes the character
string 1nput from the speech recognizer 32, decomposes the
character string into sign language words as shown 1n FIG.
4B, and outputs the decomposed sign language words 1n the
chronological order to the sign language word 1dentification
information converter 34.

The sign language word 1dentification information con-
verter 34 converts the sign language words sequentially input
from the sign language word analyzer 33 into sign language
word 1dentification information by referring to the sign lan-
guage word dictionary 35. The sign language word 1dentifi-
cation information converter 34 then outputs the resultant
sign language word identification information, synchro-
nously with the corresponding speech, to the multiplexer 37
as a DSM-CC event message for data broadcasting in the
television broadcasting.

In the sign language word dictionary 53, sign language
word 1dentification information for uniquely identifying each
s1gn language word 1s stored together with the corresponding
sign language word.

The s1gn language word image sender 36, which 1s holding
sign language word 1mages corresponding to the sign lan-
guage words as shown 1n FIG. 4C, for example, arranged 1n
groups according to the category of each content or the fre-
quency of appearance, stores the sign language word 1image
groups corresponding to the content to be broadcast into data
carousel modules for data broadcasting in the television
broadcasting, and repeatedly outputs the data carousel mod-
ules to the multiplexer 37 in the predetermined order. Details
will be described later with reference to FIG. 3.

It 1s assumed here that each sign language word 1image 1s an
amimation 1image created in the MNG (multiple-image net-
work graphics) format for data broadcasting. Alternatively,
the sign language word 1images may be in the PNG (portable
network graphics) or JPEG (joint photographic experts
group) format. Alternatively, the sign language word 1images
may be created by photographing a real sign language inter-
preter or may be drawn by computer graphics or the like.

The multiplexer 37 combines the encoded content signal
input from the encoder 31, the DSM-CC event message con-
taining chronologically-ordered sign language word 1dentifi-
cation information mput from the sign language word 1den-
tification information converter 34, and the data carousel
modules storing the sign language word 1mage groups input
from the sign language word image sender 36, and outputs the
resultant broadcast stream to the transmitter 38.

The transmitter 38 broadcasts the broadcast stream 1nput
from the multiplexer 37 through the broadcasting network 12.
|[Exemplary Configuration of Data Carousel Module]

FIG. 5 illustrates an example of data carousel modules
storing sign language word 1mage groups to be transmitted
during the broadcast time of a television program X.

For example, 1 the sign language word images of the sign
language words appearing 1n the speech in the television
program X are grouped into three modules and repeatedly
broadcast, the module A contaimng sign language word
images corresponding to the sign language words A1, A2, . . .
that frequently appear in the television program X are trans-
mitted more frequently than the modules B and C. It 1s
assumed here that the modules B, C contain sign language
word 1mages corresponding to the sign language words Bl,
B2, ...and C1,C2, .. .respectively that appear less frequently
than the sign language word images A1, A2, . ...
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In this way, the sign language word images of the sign
language words appearing in the speech 1n a television pro-
gram are grouped into a plurality of modules and repeatedly
transmitted at a frequency corresponding to the frequency of
appearance of the sign language words, so the sign language
word 1mages can be transmitted more efliciently than would
be when all the sign language word 1mages are transmitted
collectively. The receiving apparatus 13 in turn can immedi-
ately obtain and display the necessary sign language word
1mages.

As shownin FIG. 6, the same module A may be transmitted
during the broadcast times of difierent television programs X,
Y. More specifically, the modules A, B may be transmitted
repeatedly during the broadcast time of television program X,
the module C may be transmitted repeatedly during the
broadcast time of CM, and the modules A, D may be trans-
mitted repeatedly during the broadcast time of television
program Y.

[Operation of Transmitting Apparatus 1n First Exemplary
Configuration]

FIG. 7 1s a flowchart illustrating a transmission process
carried out by the transmitting apparatus 11 1n the first exem-
plary configuration.

In step S1, the transmitting apparatus 11 obtains a content
signal from outside and inputs the content signal to the
encoder 31 and the speech recognizer 32.

In step S2, the speech recognizer 32 converts the audio
signal 1n the mput content signal into a character string
through a speech recognition process and outputs the charac-
ter string to the sign language word analyzer 33.

In step S3, the sign language word analyzer 33 analyzes
and decomposes the character string mput from the speech
recognizer 32 into sign language words and outputs these sign
language words in the chronological order to the sign lan-
guage word 1dentification information converter 34.

In step S4, the s1ign language word 1dentification informa-
tion converter 34 converts the sign language words sequen-
tially mput from the sign language word analyzer 33 into sign
language word identification information, and outputs the
resultant sign language word 1dentification information as a
DSM-CC event message, synchronously with the corre-
sponding speech, to the multiplexer 37.

While the processing in steps S2 to S4 1s 1n progress, the
encoder 31 encodes the input content signal according to the
predetermined encoding scheme and outputs the encoded
content signal to the multiplexer 37. The sign language word
image sender 36 stores the sign language word 1image groups
corresponding to the content into the data carousel modules
for data broadcasting 1n the television broadcasting and
repeatedly outputs the plurality of modules to the multiplexer
37 1n the predetermined order.

In step S5, the multiplexer 37 combines the encoded con-
tent signal mput from the encoder 31, the DSM-CC event
message containing the chronologically-ordered sign lan-
guage word identification information mmput from the sign
language word 1dentification information converter 34, and
the data carousel modules storing the sign language word
image groups input from the sign language word image
sender 36, and outputs the resultant broadcast stream to the
transmitter 38. The transmitter 38 broadcasts the broadcast
stream 1nput from the multiplexer 37 through the broadcast-
ing network 12.

In the transmission process described above, the content
signal and the signal for displaying the corresponding sign
language video are broadcast. With this, the description of the
transmission process carried out by the transmitting appara-
tus 11 1n the first exemplary configuration 1s completed.
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In the above transmission process carried out by the trans-
mitting apparatus 11 in the first exemplary configuration,
both the information for displaying the sign language video
corresponding to the content, more specifically, chronologi-
cally-ordered ordered sign language word identification
information, and the sign language word 1image groups can be
broadcast using a data broadcasting scheme of existing tech-
nology.

[Second Exemplary Configuration of Broadcasting Equip-
ment |

FIG. 8 1llustrates a second exemplary configuration of the
broadcasting apparatus 11. The broadcasting apparatus 11 in
the second exemplary configuration does not include the
speech recognizer 32, sign language word analyzer 33, sign
language word 1dentification information converter 34, and
sign language word dictionary 35 included 1n the first exem-
plary configuration shown 1n FIG. 3 and instead includes a
monitor 51 and a sign language word 1dentification informa-
tion input unit 52.

The components of the second exemplary configuration
common to those of the first exemplary configuration are
designated by the same reference characters and description
thereof will be omitted.

In the second exemplary configuration, the monitor 51
displays a video and outputs a corresponding speech on the
basis of a content signal input thereto. The operator of the
broadcasting apparatus 11 operates the sign language word
identification information input unit 52 while viewing the
content on the monitor 51.

The sign language word identification information input
unit 52 operated by the operator of the broadcasting apparatus
11 includes a keyboard having a plurality of keys correspond-
ing to sign language words. When the operator viewing the
content on the monitor 51 recognizes a sign language word 1n
the speech and operates the key corresponding to the sign
language word, the sign language word 1dentification infor-
mation mmput unit 52 generates sign language word 1dentifi-
cation information of the sign language word corresponding
to the operated key and outputs the sign language word 1den-
tification information as a DSM-CC event message to the
multiplexer 37.
|Operation of Transmitting Apparatus 1n Second Exemplary
Configuration]

FIG. 9 1s a flowchart illustrating a transmission process
carried out by the transmitting apparatus 11 1n the second
exemplary configuration.

In step S11, the transmitting apparatus 11 obtains a content
signal from outside and nputs the content signal to the
encoder 31 and the momitor 51.

In step S12, the momtor 51 reproduces the input content
signal, displaying the video and outputting the speech.

In step S13, the operator viewing the content reproduced
on the monitor 51 recognizes a sign language word appearing
in the speech and operates the sign language word 1dentifica-
tion information input unit 52. In step S14, the sign language
word 1dentification information mput unit 52 generates sign
language word 1dentification information of the sign lan-
guage word corresponding to the key operated by the operator
and outputs the generated sign language word 1dentification
information as a DSM-CC event message to the multiplexer
37.

While the processing 1n steps S12 to S14 1s in progress, the
encoder 31 encodes the input content signal according to the
predetermined encoding scheme and outputs the encoded
content signal to the multiplexer 37. The sign language word
image sender 36 stores the sign language word image groups
corresponding to the content into data carousel modules for
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data broadcasting 1n the television broadcasting and repeat-
edly outputs the plurality of modules to the multiplexer 37 1in
the predetermined order.

In step S15, the multiplexer 37 combines the encoded
content signal input from the encoder 31, the DSM-CC event
messages containing the chronologically-ordered sign lan-
guage word i1dentification information mput from the sign
language word 1dentification information mput unit 32, and
the data carousel modules storing the sign language word
image groups input from the sign language word image
sender 36, and outputs the resultant broadcast stream to the
transmitter 38. The transmitter 38 broadcasts the broadcast
stream 1nput from the multiplexer 37 through the broadcast-
ing network 12.

In the transmission process described above, the content
signal and the signal for displaying the corresponding sign
language video are broadcast. With this, the description of the
transmission process carried out by the transmitting appara-
tus 11 1n the second exemplary configuration 1s completed.

In the above transmission process carried out by the trans-
mitting apparatus 11 in the second exemplary configuration,
both the information for displaying the sign language video
corresponding to the content, more specifically, the chrono-
logically-ordered ordered sign language word 1dentification
information, and the sign language word 1image groups can be
broadcast using a data broadcasting scheme of existing tech-
nology.

In the transmission process described above, the sign lan-
guage word image groups for displaying the sign language
video corresponding to the content are repeatedly transmitted
during the broadcast time of the content. Alternatively, the
sign language word 1image groups may be transmitted before
the corresponding content 1s broadcast.
|[Exemplary Configuration of Receiving Apparatus]

FIG. 10 illustrates an exemplary configuration of the
receiving apparatus 13. The recerving apparatus 13 includes a
controller 71, memory 72, operation mput unit 73, bus 74,
tuner 75, separator 76, video decoder 77, display controller
78, and audio decoder 79.

According to a control program stored 1n the memory 72,
the controller 71 controls the components of the receiving
apparatus 13 connected via the bus 74 1n response to user
operations. For example, the controller 71 controls the tuner
75 to recerve a broadcast stream according to a channel select-
ing operation by the user.

The controller 71 also causes the sign language word image
groups stored in the data carousel modules of the data signal
extracted from the broadcast stream to be held in the memory
72. In addition, according to the DSM-CC event message
extracted from the broadcast stream, the controller 71 causes
the s1ign language word 1mage groups stored in the data car-
ousel modules being held in the memory 72 to be read out to
the display controller 78 via the bus 74 and superimposed on
the displayed content video.

The memory 72 stores the control program to be executed
by the controller 71. The memory 72 also holds the sign
language word 1image groups stored 1n the data carousel mod-
ules of the data broadcasting extracted from the broadcast
stream.

The sign language word 1mage groups stored in the data
carousel modules are transmitted in units of each content and
are usually deleted from the memory 72 when the content
(television program) being received 1s changed or after the
content 1s broadcast.

Alternatively, the sign language word 1images may remain
in the memory 72 even when the content being received 1s
changed or after the reception 1s completed, so that the sign
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language word 1images can be used for displaying the captions
ol a content to be broadcast later.

The operation mput unit 73 generates operation signals 1n
response to various operations input by the user (for example,
channel-switching operations, and operation for displaying
or hiding the sign language video) and outputs these signals to
the controller 71 via the bus 74.

The tuner 75 recerves and outputs the broadcast stream
corresponding to the channel selection from the controller 71
to the separator 76. The separator 76 extracts a data signal
(1including a DSM-CC event message and data carousel mod-
ules) from the mput broadcast stream and outputs the signal to
the controller 71 via the bus 74. The separator 76 also extracts
the encoded content signal from the input broadcast stream,
separates the encoded content signal 1nto the encoded video
and audio signals, and outputs the encoded video signal to the
video decoder 77 and the encoded audio signal to the audio
decoder 79.

The video decoder 77 decodes the mput encoded video
signal and outputs the resultant content video signal to the
display controller 78. The display controller 78, according to
the control from the controller 71, combines the content video
signal with the sign language word 1mages as appropriate and
outputs the combined signal to the subsequent stage.

The audio decoder 79 decodes the mput encoded audio
signal and outputs the resultant content audio signal to the
subsequent stage.
|Operation of Recerving Apparatus]

FIG. 11 1s a flowchart 1llustrating a reception process car-
ried out by the recerving apparatus 13. This reception process
starts upon power-on of the recewving apparatus 13 and 1s
repeated until power-oif.

In step S21, the tuner 75 starts recerving the broadcast
stream corresponding to the channel selection from the con-
troller 71 and outputs the recerved broadcast stream to the
separator 76.

In step S22, the separator 76 extracts the encoded content
signal from the input broadcast stream, separates the encoded
content signal into the encoded video and audio signals, and
outputs the encoded video signal to the video decoder 77 and
the encoded audio signal to the audio decoder 79. The video
decoder 77 decodes the mput encoded video signal and out-
puts the resultant content video signal to the display control-
ler 78. The audio decoder 79 decodes the input encoded audio
signal and outputs the resultant content audio signal to the
subsequent stage.

In step S23, the controller 71 determines, on the basis of the
operation signal from the operation input umt 73, whether the
user 1ssued a command to display the sign language video.
When 1t 1s determined that the command was 1ssued, the
process proceeds to step S24.

In step S24, the separator 76 extracts a data signal (1includ-
ing a DSM-CC event message and data carousel modules)
from the 1input broadcast stream and outputs the data signal to
the controller 71 via the bus 74. In step S25, the controller 71
causes the sign language word image groups stored 1n the data
carousel modules of the data signal to be held by the memory
72.

In step S26, according to the DSM-CC event message
contained in the data signal, the controller 71 reads out of the
memory 72 the sign language word images 1n the MNG
format corresponding to the sign language word 1dentifica-
tion information indicated by the message and outputs the
sign language word images to the display controller 78 via the
bus 74.

In step S27, the display controller 78, according to the
control from the controller 71, creates a video signal for
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displaying the content video with the sign language video
superimposed thereon by combining the content video signal
with the sign language word 1mages and outputs the created
video signal to the subsequent stage. Then, the process returns
to step S23 to repeat the subsequent processing.

When the user does not 1ssue the command to display the
sign language video or 1ssues a command to hide the sign
language video 1n step S23, the process proceeds to step S28.
In step S28, the display controller 78, according to the control
from the controller 71, outputs the content video signal alone
to the subsequent stage. Then, the process returns to step S23
to repeat the subsequent processing.

With this, the description of the reception process 1s com-
pleted. In the above reception process, the sign language
video 1s generated on the basis of the sign language word
images 1n the MNG format stored 1n the data carousel mod-
ules, so decoding and other processing are unnecessary. Since
the sign language video can be superimposed on the dis-
played content video using an existing function for displaying,
the video on the basis of the broadcast data, a significant
burden 1s not imposed on the recerving apparatus 13.

It should be noted that the embodiments of the present
invention are applicable not only to the broadcasting systems
that broadcast contents to a plurality of receiving apparatuses,
but also to the broadcasting systems that supply contents in
response to requests from receiving apparatuses.

The series of processing steps described above can be
carried out by hardware or software.

The computer program executed by the computer may be a
program that 1s sequentially executed in the time order
described 1n this specification or a program that 1s executed 1n
parallel or executed when necessary such as when called.

Furthermore, the computer program may be a program that
1s executed by a single computer or a program distributed
among and executed by a plurality of computers. Further-
more, the computer program may be transierred to and
executed by a remote computer.

The system as referred to 1n this specification represents
the whole equipment including a plurality of apparatuses.

The embodiments of the present invention are not limited
to the above embodiments and can be variously modified
without departing from the spirit of the invention.

The present application contains subject matter related to
that disclosed 1n J apanese Priority Patent Apphcatlon IP
2009-243442 filed in the Japan Patent Office on Oct. 22,
2009, the entire content of which 1s hereby incorporated by
reference.

It should be understood by those skilled in the art that
various modifications, combinations, sub-combinations and
alterations may occur depending on design requirements and
other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.

What 1s claimed 1s:

1. A transmitting apparatus configured to transmit a con-
tent, the apparatus comprising:

encoding means for creating an encoded content signal by

encoding the content;

generating means for generating sign language word 1den-

tification information corresponding to chronologically-
ordered s1ign language words appearing 1n a speech in the
content;

creating means for creating control information containing,

the generated chronologically-ordered sign language
word 1dentification information;

storing means for storing sign language word 1mages for

displaying a sign language video corresponding to the
sign language words by grouping the sign language
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word 1mages 1nto a plurality of modules according to a
frequency of appearance of the sign language words 1n
the speech 1n the content;

multiplexing means for creating a data stream by combin-
ing the encoded content signal with the control informa-
tion and by repeatedly replicating the plurality of mod-
ules at a frequency corresponding to the frequency of
appearance; and

transmitting means for transmitting the created data
stream.

2. The transmitting apparatus according to claim 1,

wherein the creating means generates a DSM-CC event
message as control information including the generated
chronologically-ordered sign language word 1dentifica-
tion information;

wherein the storing means stores the sign language word
images for displaying the sign language video corre-
sponding to the sign language words by grouping the
sign language word 1images into a plurality of DSM-CC
data carousel modules according to a frequency of
appearance of the sign language words 1n the speech 1n
the content.

3. The transmitting apparatus accordmg to claim 2,

the generating means comprising:

speech recognizing means for converting the speech in the
content 1nto a character string through a speech recog-
nition process;

detecting means for detecting the sign language words 1n
the character string; and

converting means for converting the detected sign lan-

guage words 1nto the sign language word 1dentification
information.

4. The transmitting apparatus according to claim 2, further
comprising;

operation iput means operated by an operator viewing the

content and recognizing the sign language words 1n the
speech 1n the content;

wherein the generating means generates the sign language

word 1dentification information corresponding to the
chronologically-ordered sign language words appearing,
in the speech 1n the content, on the basis of an 1nput by
the operator to the operation 1nput means.

5. The transmitting apparatus according to any one of
claims 2 to 4, wherein the multiplexing means replicates the
plurality of modules storing common sign language word
images corresponding to sign language words frequently
appearing in speeches of different contents for the encoded
content signals corresponding to the different contents.

6. The transmitting apparatus according to claim 2,
wherein the sign language word 1mages are 1n a multiple-
image network graphics, portable network graphics, or joint
photographic experts group format.

7. A transmitting method of a transmitting apparatus con-
figured to transmit a content, the method comprising the steps
of:

creating an encoded content signal by encoding the con-

tent;
generating sign language word 1dentification information
corresponding to chronologically-ordered sign lan-
guage words appearing 1n a speech in the content;

creating control information containing the generated
chronologically-ordered sign language word 1dentifica-
tion information;

storing sign language word images for displaying a sign

language video corresponding to the sign language
words by grouping the sign language word images 1nto a
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plurality of modules according to a frequency of appear-
ance ol the sign language words in the speech in the
content;

creating a data stream by combining the encoded content

signal with the control information and by repeatedly

replicating the plurality of modules at a frequency cor-

responding to the frequency of appearance; and
transmitting the created data stream.

8. A computer program for controlling a transmitting appa-
ratus configured to transmit a content by causing a computer
in the transmitting apparatus to execute a process, the process
comprising the steps of:

creating an encoded content signal by encoding the con-

tent;
generating sign language word 1dentification information
corresponding to chronologically-ordered sign lan-
guage words appearing 1n a speech 1n the content;

creating control i1nformation containing the generated
chronologically-ordered sign language word 1dentifica-
tion information;

storing sign language word images for displaying a sign

language video corresponding to the sign language
words by grouping the sign language word 1images into a
plurality of modules according to a frequency of appear-
ance ol the sign language words in the speech in the
content;

creating a data stream by combining the encoded content

signal with the control information and by repeatedly

replicating the plurality of modules at a frequency cor-

responding to the frequency of appearance; and
transmitting the created data stream.

9. A receiving apparatus configured to receive a content
transmitted from a transmitting apparatus, the transmitting
apparatus including

encoding means for creating an encoded content signal by

encoding the content,

generating means for generating sign language word 1den-

tification information corresponding to chronologically-
ordered s1ign language words appearing 1n a speech 1n the
content,

creating means for creating control information containing,

the generated chronologically-ordered sign language
word 1dentification information,

storing means for storing sign language word 1mages for

displaying a sign language video corresponding to the
sign language words by grouping the sign language
word 1mages 1nto a plurality of modules according to a
frequency of appearance of the sign language words 1n
the speech 1n the content,

multiplexing means for creating a data stream by combin-

ing the encoded content signal with the control informa-
tion and by repeatedly replicating the plurality of mod-
ules at a frequency corresponding to the frequency of
appearance, and

transmitting means for transmitting the created data

stream;

the receving apparatus comprising:

receiving means for recerving the data stream transmitted

from the transmitting apparatus;

separating means for separating the received data stream

into the encoded content signal, the control information,
and the plurality of modules;

decoding means for reproducing video and audio signals of

the content by decoding the encoded content signal
separated from the data stream:;
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holding means for holding sign language word 1images for
displaying a video corresponding to the sign language
words stored 1n the plurality of modules separated from
the data stream:;
reading means for reading out of the sign language word
images being held the sign language word images cor-
responding to the chronologically-ordered sign lan-
guage word 1dentification information contained 1in the
control information separated from the data stream; and

display controlling means for superimposing the sign lan-
guage video based on the read sign language word
images on the displayed content video based on the
reproduced content video signal.

10. A recerving method of a recerving apparatus configured
to recerve a content transmitted from a transmitting appara-
tus, the transmitting apparatus including,

encoding means for creating an encoded content signal by

encoding the content,

generating means for generating sign language word 1den-

tification information corresponding to chronologically-
ordered s1ign language words appearing 1n a speech in the
content,

creating means for creating control information containing,

the generated chronologically-ordered sign language
word 1dentification information,

storing means for storing sign language word 1images for

displaying a sign language video corresponding to the
sign language words by grouping the sign language
word 1images 1nto a plurality of modules according to a
frequency of appearance of the sign language words 1n
the speech 1n the content,

multiplexing means for creating a data stream by combin-

ing the encoded content signal with the control informa-
tion and by repeatedly replicating the plurality of mod-
ules at a frequency corresponding to the frequency of
appearance, and

transmitting means for transmitting the created data

stream;

the recerving method comprising the steps of:

recerving the data stream transmitted from the transmitting

apparatus;

separating the received data stream into the encoded con-

tent signal, the control information, and the plurality of
modules;

reproducing video and audio signals of the content by

decoding the encoded content signal separated from the
data stream:
holding sign language word 1images for displaying a video
corresponding to the sign language words stored in the
plurality of modules separated from the data stream:;

reading out of the sign language word 1mages being held
the sign language word images corresponding to the
chronologically-ordered sign language word 1dentifica-
tion information contained in the control information
separated from the data stream; and

superimposing the sign language video based on the read

sign language word images on the displayed content
video based on the reproduced content video signal.

11. A computer program for controlling a recerving appa-
ratus configured to receive a content transmitted from a trans-
mitting apparatus by causing a computer i the recerving
apparatus to carry out a process, the transmitting apparatus
including

encoding means for creating an encoded content signal by

encoding the content,
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generating means for generating sign language word 1den-
tification information corresponding to chronologically-
ordered s1gn language words appearing 1n a speech in the
content,

creating means for creating control information containing,
the generated chronologically-ordered sign language
word 1dentification information,

storing means for storing sign language word 1mages for
displaying a sign language video corresponding to the
sign language words by grouping the sign language
word 1mages 1nto a plurality of modules according to a
frequency of appearance of the sign language words 1n
the speech 1n the content,

multiplexing means for creating a data stream by combin-
ing the encoded content signal with the control informa-
tion and by repeatedly replicating the plurality of mod-
ules at a frequency corresponding to the frequency of
appearance, and

transmitting means for transmitting the created data
stream;

the process comprising the steps of:

receiving the data stream transmitted from the transmitting
apparatus;

separating the recerved data stream 1nto the encoded con-
tent signal, the control information, and the plurality of
modules;

reproducing video and audio signals of the content by
decoding the encoded content signal separated from the
data stream;

holding sign language word 1mages for displaying a video
corresponding to the sign language words stored 1n the
plurality of modules separated from the data stream:;

reading out of the sign language word 1mages being held
the sign language word 1mages corresponding to the
chronologically-ordered sign language word 1dentifica-
tion information contained in the control information
separated from the data stream; and

superimposing the sign language video based on the read
sign language word images on the displayed content

video based on the reproduced content video signal.
12. A broadcasting system comprising a transmitting appa-

ratus configured to transmit a content and a receiving appa-
ratus configured to receive the transmitted content,

the transmitting apparatus including

encoding means for creating an encoded content signal by
encoding the content,

generating means for generating sign language word 1den-
tification information corresponding to chronologically-
ordered s1ign language words appearing 1n a speech 1n the
content,

creating means for creating control information containing,
the generated chronologically-ordered sign language
word 1dentification information,

storing means for storing sign language word 1mages for
displaying a sign language video corresponding to the
sign language words by grouping the sign language
word 1mages 1to a plurality of modules according to a
frequency of appearance of the sign language words 1n
the speech 1n the content,

multiplexing means for creating a data stream by combin-
ing the encoded content signal with the control informa-
tion and by repeatedly replicating the plurality of mod-
ules at a frequency corresponding to the frequency of
appearance, and

transmitting means for transmitting the created data
stream;
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the receiving apparatus including

receving means for recerving the data stream transmaitted
from the transmitting apparatus,

separating means for separating the received data stream
into the encoded content signal, the control information,
and the plurality of modules,

decoding means for reproducing video and audio signals of
the content by decoding the encoded content signal
separated from the data stream,

holding means for holding sign language word images for
displaying a video corresponding to the sign language
words stored 1n the plurality of modules separated from
the data stream,

reading means for reading out of the sign language word
images being held the sign language word images cor-
responding to the chronologically-ordered sign lan-
guage word 1dentification information contained in the
control information separated from the data stream, and

display controlling means for superimposing the sign lan-
guage video based on the read sign language word
images on the displayed content video based on the
reproduced content video signal.

13. A transmitting apparatus configured to transmit a con-

tent, the apparatus comprising:

an encoder creating an encoded content signal by encoding,
the content:;

a generator generating sign language word 1dentification
information corresponding to chronologically-ordered
sign language words appearing 1n a speech 1n the con-
tent;

a creating unit creating control information containing the
generated chronologically-ordered sign language word
identification information;

a storage unit storing sign language word 1mages for dis-
playing a sign language video corresponding to the sign
language words by grouping the sign language word
images mto a plurality of modules according to a fre-
quency of appearance of the sign language words 1n the
speech 1n the content;

a multiplexer creating a data stream by combining the

encoded content signal with the control information and
by repeatedly replicating the plurality of modules at a
frequency corresponding to the frequency of appear-
ance; and

a transmitter transmitting the created data stream.

14. A recerving apparatus configured to recerve a content

transmitted from a transmitting apparatus, the transmitting,
apparatus including

an encoder creating an encoded content signal by encoding,
the content,

a generator generating sign language word 1dentification
information corresponding to chronologically-ordered
sign language words appearing in a speech in the con-
tent,

a creating unit creating control information containing the
generated chronologically-ordered sign language word
identification information,

a storage unit storing sign language word 1mages for dis-
playing a sign language video corresponding to the sign
language words by grouping the sign language word
images mto a plurality of modules according to a fre-
quency of appearance of the sign language words 1n the
speech 1n the content,

a multiplexer creating a data stream by combining the
encoded content signal with the control information and
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by repeatedly replicating the plurality of modules at a
frequency corresponding to the frequency of appear-
ance, and

a transmitter transmitting the created data stream;

the receving apparatus comprising:

a receiver recerving the data stream transmitted from the
transmitting apparatus;

a separator separating the received data stream into the
encoded content signal, the control information, and the
plurality of modules;

a decoder reproducing video and audio signals of the con-
tent by decoding the encoded content signal separated
from the data stream;

a holding unit holding sign language word images for
displaying a video corresponding to the sign language
words stored 1n the plurality of modules separated from
the data stream:

areading unit reading out of the sign language word images
being held the sign language word 1mages correspond-
ing to the chronologically-ordered sign language word

10
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identification information contained 1n the control infor-
mation separated from the data stream; and

a display controller superimposing the sign language video

based on the read sign language word 1mages on the
displayed content video based on the reproduced content
video signal.

15. The transmitting apparatus according to claim 3,
wherein the sign language word images are in a multiple-
image network graphics, portable network graphics, or joint
photographic experts group format.

16. The transmitting apparatus according to claim 4,
wherein the sign language word images are in a multiple-

image network graphics, portable network graphics, or joint
photographic experts group format.

17. The transmitting apparatus according to claim 5,
wherein the sign language word images are in a multiple-
image network graphics, portable network graphics, or joint
photographic experts group format.

x x * x x
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